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Introduction
In RAN4#92-Bis meeting, a WF was agreed on RSS-based RSRP measurements [1]. This paper presents partial simulation results for only AWGN in colliding and non-colliding RSS scenarios. Remaining simulation results will be provided in RAN4#94 meeting. 
Simulation results
The tables below summarize the simulation results for CRS-based and RSS-based RSRP measurements using L=3,5 number of samples. The numbers in each table element represent max(5-%, 95-%) of delta RSRP where delta RSRP is the error between estimated RSRP and ideal RSRP. Ideal RSRP is the true value that does not include any channel estimation noise, i.e., it is taken at antenna connector of the UE and averaged over L1 measurement period. Estimated value is averaged over the L=3,5 samples within L1 measurement period. In the colliding scenarios, two cells with 0 dB power offset are considered with Cell ID’s 0 and 6 (Hence, both CRS and RSS collide). 
Both CRS-based and RSS-based measurements are obtained using two subframes for each sample. Averaging over L samples means RSRP is estimated using L 2-subframe sample capture where 2-subframe samples are 160ms apart. On the same sample capture, CRS-based and RSS-based RSRP is estimated. The intent of such method is to isolate the gain seen only from RSS processing gain on a subframe basis; rather than gain achieved through more subframe processing. Achieving higher accuracy through more subframe processing by increasing the measurement period through L=3,5 can also benefit CRS-based processing and should not be the main drive behind tightening the existing requirements.
Table 1 and Table 2 summarize the results for 1-Rx and 2-Rx cases, respectively. From the tables, the following observations can be made.

Observation 1. In both single-cell and two-cell scenarios and 1-Rx and 2-Rx, the gain from increasing the number of samples from L=3 to L=5 is marginal. 

Observation 2. In both 1-Rx and 2-Rx scenarios of single-cell results, the gain from RSS-based processing over CRS-based processing diminishes as SNR is increased. For example, RSS-based measurement has ~2.7 dB gain over CRS-based processing at very low SNR but this gain is recued to ~1 dB in high SNR in 1-Rx. 

Observation 3. In two-cell scenarios for both 1-Rx and 2-Rx, the gain of RSS-based measurements over CRS-based measurements is reduced compared to single-cell scenarios in low SNR. In high SNR, RSS-based measurement has loss compared to CRS-based measurement. For instance, RSS-based measurement in 2-Rx has ~1 dB gain over CRS-based measurement in low SNR but shows ~0.5 dB loss in high SNR. 




Table 1 Summary of RSS-based and CRS-based RSRP measurements in 1-Rx
	Condition
	Single Cell
	Two Cells - 0 dB offset

	
	RSS
	CRS
	RSS
	CRS

	
	L=3
	L=5
	L=3
	L=5
	L=3
	L=5
	L=3
	L=5

	SNR > -6
	0.6
	0.5
	1.6
	1.4
	1.7
	1.6
	1.5
	1.2

	SNR >  -12
	1.3
	1.1
	3.3
	2.9
	2.3
	2.1
	3.1
	2.6

	SNR > -15
	2
	1.8
	4.7
	4.1
	2.9
	2.6
	4.5
	4.1



Table 2 Summary of RSS-based and CRS-based RSRP measurements in 2-Rx
	Condition
	Single Cell
	Two Cells - 0 dB offset

	
	RSS
	CRS
	RSS
	CRS

	
	L=3
	L=5
	L=3
	L=5
	L=3
	L=5
	L=3
	L=5

	SNR > -6
	0.4
	0.4
	1.2
	1
	1.6
	1.5
	1.1
	0.9

	SNR >  -12
	1
	0.9
	2.3
	1.9
	2
	1.9
	2.1
	1.9

	SNR > -15
	1.5
	1.3
	3.6
	3.2
	2.5
	2.3
	3.4
	3



We do not think the above observations will dramatically change with fading channel simulations. Specifically, we expect observation 2 to be even further amplified with frequency selective fading channels as CRS spans 6 RBs and will have a better resilience to frequency selectivity compared to RSS which spans 2 RBs. 
Given the above results and observations, it is proposed that:
Proposal 1. New measurement accuracy requirements to be based on L=3 samples. 
Proposal 2. New measurement accuracy requirements to be based on worst case scenario of single-cell and two-cell colliding with 0 dB power offset.
Proposal 3. Improvement of measurement accuracy requirements to be improved by a smaller margin in high SNR compared to lower SNR.

Proposal 4. RAN4 to consider the following tables for new measurement accuracy requirements. 
Table 3: Proposed new RSRP Intra frequency absolute accuracy for UE category M1 
	Normal condition
	Existing RSRP intra frequency absolute accuracy
	New RSRP intra frequency absolute accuracy

	CE mode A, Ês/Iot -6 dB
	7 dB
	5.5 dB

	CE mode B, Ês/Iot -12 dB
	7 dB
	5.5 dB

	CE mode B, -15≤Ês/Iot≤-12 dB
	8 dB
	6 dB



Table 4: Proposed new RSRP Intra frequency absolute accuracy for non-BL UE category M1 
	Normal condition
	Existing RSRP intra frequency absolute accuracy
	New RSRP intra frequency absolute accuracy

	CE mode A, Ês/Iot -6 dB
	5.5 dB
	4 dB

	CE mode B, Ês/Iot -12 dB
	6 dB
	4.5 dB

	CE mode B, -15≤Ês/Iot≤-12 dB
	8 dB
	6 dB



Conclusions
Observation 1. In both single-cell and two-cell scenarios and 1-Rx and 2-Rx, the gain from increasing the number of samples from L=3 to L=5 is marginal. 
Observation 2. In both 1-Rx and 2-Rx scenarios of single-cell results, the gain from RSS-based processing over CRS-based processing diminishes as SNR is increased. For example, RSS-based measurement has ~2.7 dB gain over CRS-based processing at very low SNR but this gain is recued to ~1 dB in high SNR in 1-Rx. 
Observation 3. In two-cell scenarios for both 1-Rx and 2-Rx, the gain of RSS-based measurements over CRS-based measurements is reduced compared to single-cell scenarios in low SNR. In high SNR, RSS-based measurement has loss compared to CRS-based measurement. For instance, RSS-based measurement in 2-Rx has ~1 dB gain over CRS-based measurement in low SNR but shows ~0.5 dB loss in high SNR. 
Proposal 1. New measurement accuracy requirements to be based on L=3 samples. 
Proposal 2. New measurement accuracy requirements to be based on worst case scenario of single-cell and two-cell colliding with 0 dB power offset.
Proposal 3. Improvement of measurement accuracy requirements to be improved by a smaller margin in high SNR compared to lower SNR.
Proposal 4. RAN4 to consider the following tables for new measurement accuracy requirements. 
Table 3: Proposed new RSRP Intra frequency absolute accuracy for UE category M1 
	Normal condition
	Existing RSRP intra frequency absolute accuracy
	New RSRP intra frequency absolute accuracy

	CE mode A, Ês/Iot -6 dB
	7 dB
	5.5 dB

	CE mode B, Ês/Iot -12 dB
	7 dB
	5.5 dB

	CE mode B, -15≤Ês/Iot≤-12 dB
	8 dB
	6 dB



Table 4: Proposed new RSRP Intra frequency absolute accuracy for non-BL UE category M1 
	Normal condition
	Existing RSRP intra frequency absolute accuracy
	New RSRP intra frequency absolute accuracy

	CE mode A, Ês/Iot -6 dB
	5.5 dB
	4 dB

	CE mode B, Ês/Iot -12 dB
	6 dB
	4.5 dB

	CE mode B, -15≤Ês/Iot≤-12 dB
	8 dB
	6 dB
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